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[%mm 1 1 
[i»*a2i 

n^mi^ i:mt^ m^m i tE«o^'S^M-)f ;»/ ^ -> > ^ ^ v - -t-o 

S^^MHf =r V > ^ V ^S^ - ^f i: itU L X . mi^ifCCO-r;!/ =f v > i^^^^T RtSl^^i^lpJJi 

L fzm^m 2 fe«o^'^M-r;v ^ v > ^ v ^ - -t^ 

M'^fJl^ n V > :t ^ V -t'o 

TfE<7)a<l:^a^14K ^^i" ^ Sfe^iy-if n v > -> -t' o 

(b) MiipH : 6. SftiS 

(c) ^^pH^H : 6.0-11.0 

( d ) mmuf^ : 6o°c 

( e ) m^^^ : 50X:#i5 (pH7.5) 

(f) m-OX<D^^\^: 25V. pH6.0. 5^F^-e90 %m±, 25r. 17BtF^-e70 %l^J.±(r>m 

(g) ^i^i : *^43,000 (SDS-PAGE) 

( h ) Km ffi : +f ;w :3 V > iz^ L 5. 9 mM (pH6. 5) 
[IS*:* 61 

(a) . (b) Xfi (c) oej:^S-9-*;i/=r v>^^v^--tfo 

(a) se^ij#-f-i -e*$^^T5 y^ss^ij^-fj^^sSK 
m^x mtm ^ntzT^y mm^i ^ 19 . ^f~;i/ ^ v ;^ ^ ^ v ^ - -e-sia ^ ^1- ^ ^ s k 

(c) SE^m-^l -ea^tt^T^ ym@e^iJt80%Jil.±<7);|S|sItt^^i-T5 y^lB^iJji-'b^ 
[fS3}t«7l 

jy.T<7) (a) , (b) Xl<i (c) oefcM-f'^^:^ v > ^ ^ v ^--tf ^ - Ki"^ -if n -> 

(a) Be?ij#-^i -e*$tL;z>T< y^Be^ij>&-'b^-S)SaK 

(c) mm-^-ixm^it^T < ymmi\t8o%iik±(Dmm\±'k7F-r7 ^ ymmm^'h^^ 

m^m 7 timo-ifju ^ ^ :^ ^ ^ v ^r- -t- itfs^^-^^ ^ - d n a tc#A l ^ ^#iic t 

It*]* 8 um<7)m.^m^i$-D N A ^'^tff^Ktei^^xti^^s^A'fro 
itmm 1 0 1 

"ifiUmir ^^t t-Th ^^S-«f ^i' =1 v > ^ v ^5^- -tf<7)Mit-So 
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[»«^] mmm 

S-r ;V n V > :t dp V - 
[0 0 0 1 1 

■If ;i/ =7 V > :t ^ V iS'' - -tf 0 1^ Jit M 1" o 
[ 0 0 0 2 J - - 

^^t:/}mi^^'C^^^o LTi^L^J::^^^. ii#0||T;l-;^ U ffllj (pH7.5~8.0) (D^UT^^ 
[0 0 0 31 

[0 0 0 4] 

#r^BS54-52789-^^|g 
mW^^m2] #r?3BS56-92790-^^$& 
I#l^«3] #r^BS60-43379^<&# 
Iiifl1^:5:»t4l #^¥2-265478-^<2r^ 
5 ] #P32000-175685#^^ 
IW^^WfXmi] J.Biochem..89.599(1981) 

[0 0 0 5] 

<7) [p]± L -^f" ^v- :3 V > :t ^ V -tr ^it^i- >5) ^ <!: II -i) o 
[I^M ^ j?i*-r ^ i6 O^^l 
[0 0 0 6] 

:t ^ V -tf jtfSi^(#^^5-115281-t^|g<0@e^iJ#-^2tlfe«) (@fi^iJ#-^2) <7)«fS^ 

in-ofz^^.. mmn.mx<DKmmm±L. ii-'o^^^<Dm±Lfz'*f)vazyy:t^'yv 

-■if^m^-r^^tiZfti^jjL. ^mM'k^ffZLfzo 
[0 0 0 7] 

miiE# 2004-30382 19 
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(1) s^^M-9-';^=j v^^4rvi5^--b'tjti^LT. mi§L^r-<D^^n.-^^m±Lti^x^m-*f 

)Vaiyyir^'y V— -tf o 

(2) pH 6.0. 25°c. zm^<^w-Mm^ik^~is^^x9o %iy.±. nnn<Dm^M^z.js\,^xiQ % 

5{i^^|S]±Lfca@ (2) iS«<7)2^M-if>'l'=' v>^^v^5^--tfo 

(4) pH 6.5-e<7)-if";i/3 v>t3>l:+-r'i)Km'fS7!>«6 mMJ: J) (3) |£ 

moejc^M-^f ^il^ :j V > ^ + i> -Ifo 

(b) MigpH : 6.5#i£ 

(c ) ^^pHUH : 6.0-11.0 

( d ) mmum. : eor 

( e ) f^^^tt : 50X:#ia (pH7. 5) 

(f) pH6.0-e<O$^1± : 25t:. pH6.0. 5B#ra-e90 %m±, 25"C, 17B#F^-e70 %i^J.±(Dn 

(g) ^T-h: : 1^43. 000 (SDS-PAGE) 

( h ) Km jjl : +P';l/ =r V > IZM t 5. 9 mM (pH6. 5) 

(6) Jii.TO (a) . (b) X(± (c) (D^mm^^)^^^yy^^i^V--ifo 

(a) @e^ij#-t 1 xm^ti^T ^ ymmu-h^£^m^n 

(b) is^ij*-^ 1 t-^^^K^T 5 y^K^ytciov^-c. i ^> l < {iMor 5 y^/^^^^. 
® {i#SP $ :K 7t T 5 y mSE^iJ ^ =Sr 19 . -if ;w 3 v > ^ ^ v ^ - -tf ^ * 1" ^ ^ K 

(c) 1 -e«$tL^7 ^ y ^ss^ij t80%J^±<7)^BiBii4^^-rT 5 ymsE^iJ^^^^ 

(7) UTO (a) . (b) X(± (c) (7)a:^a¥;i-:3 v>:t^v^"--tf K1-'5.-if 
n V >- :t ^ ^ - -tf itfST-o 

( a ) s£^ij#-^ 1 xm. ^ti^T <y mnm^^ h^^^m&n 

(b) 1 T ? /^Se^^iJt^isv^T. 1 ^ L < {iM<7)T 5 

(c) ee^ij#-^l T"^$tL^T5 ymffi^"Jt80%J^JL±O;|S|WH4^^1-T5 yKBE^iJ:*-'^^ 

(8) (7) |£m<7)-f>'l-=r^/>;4-^vr--t:ii{5T-^^^i5'-DNAtw#AL7t:^i: 

(9) ]®g (8) |Sm<7)a<^^x.#:DNA^#tfff^K$5i^^X{if^««A#o 

(1 0) «g (9) ie«<^3f^K^^#X{i?^S*A#^^%t^:^«L, :^«%36-tb-r;i/n 
V > :t ^ V iJ'" - -if ^ ^ c: <»: ^ #m t -r a:^M-f n v > ;r ^ v - -t'O ^it'^o 

10 0 0 8] 

lis ^ ^ ^ife 1- i6 <^ « ^ O f^im 
[0 0 0 9] 

:$:|&0J^O■^f;^^ vV-^^ v^--lf{i, Hf ;i/ n v > ^ v ^--tf ^ 3 - Ki-;Z) jfis^^^^ 

>;i- + viS^--ifitf5T- (#§i¥5-115281-^<2r^ie«) (Be^iJ#-^2)#^^tf d <!: t&^'T- § 
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[0 0 10] 

)\y7.m^^-*f)^ n V > :t ^ V y--ifMiT:^i^ts-^f)V 3 v > ^ ^ v -tfH^Sy"^ v!> < K 
(pSOMl) (#PJ^5-115281-^^fgfSm)t^. Kn^^^;i/T5 MS^'m^O-ft:^'^^ 

[0 0 1 1 ] 
[00121 

L<t±;^MDH5«. ;^^mjM109(^#m±Sa)> XLl-Blue (STRATAGENEttM) ^Mmm 
[0 0 131 

[00141 

[00151 

. —*fct;ov^-CpH6. GOMES /^"y 7 r -T-il^j-ti-fcit^-ht^^V^-C — Bfej?(LSi-<|,„ "7 

'^tf500mMTris-HCl/^'•;' -7 r - (pH7. 7) t^feOl&'feJg^rm^l-'So <9 O 1 tSct^ov^ 
TlSIv^?^ (la LlGOmM MES/^'.y 7r- pH6.5) tc^tt. ^feO^fejg^H^-r^o 
[0 0 161 

^t#*o -eiOtS^^^S^^Jivtl^^t pH6. 0^aam<O?ft#fS14, pH6.5-e<7)-r;U 3 vXC^tl- 
^ V i5^- -if <h 5i)^^-e ^ ^ o 
[00171 

, 3-y7>7"^ --^V ;^7-. L < t±/hSM-atB?a^<7) 1 @J^Jl±<7)^^?JItc. 'J >m 

[0 0 181 

aJSE# 2004-3038219 
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- -tr" ^ ^m-f ^ t:: (± > O^^!?^^^^ ^m^^^ ^ tij^X^^ 
[0 0 19] 

h >x-ioo^o#ffifSi4^j^fflv^Tm#75^^>^*^wai-r'&:^-S^ 

10 0 2 01 

[002 1 1 

mmmm) 

1) 0.2M ■if;l/nv>, lOOmM Tris-HCl, 2 mM KCl, 0. 05% Triton-XlOO pH7.7 

2) 80U/ml PODv#?jS 

3) 0.2% phenol i^WL 

4) 0.2% 4-T < y ry^i^') :^mWL 

5) 0.3% SDS -^^K 

6) 20mM Tris-HCl, ImM KCl. 0.2% BSA pH7. 7 (m^^UwL) 

1) 5ml 

2) Iml 

3) 2ml 

4) 1ml 

[0 0 2 2 1 

DiSttSd^M 0.95ml^37t:. 5 7* ^ > + v a ^l" ^ o 

2) ^*^1^ (0.04U/ml~0. 16U/mHC^*#MT-p^) 0.05 ml^:'mnM^'r^o 

3) 371C T 1055- P^^ KB $ ^ o 

4) io»m<DKiz^^i^. ±feo.3% SDS m^^tM^^-r^o 

5) 25VliZX10»m-^W:^k. m imcomitm^m^i-^o (ODsample) 

yyyi^mn. mmwL<Dm^miz 0.3% sds mm^m^-r^^ti,zx^x9m-r^o o 

D blank) 

U/m 1 = (ODsample- ODblank) X0.95 
[0 0 2 3] 

ar. :^umi:mmmizxi)-^i,zMri^&^i'zmm'r^o 
immm 1 ] 

[0 0 2 4] 

m.^mx.i^-fy>^< KDNA (pSOMl) <D^ttl^:kmmE.co\i JM109(pS0Ml)(FERM BP 
-3604) ^LB^jfe (DlFCOtti^) t3T^«L. mi^^MmLfz^k. -^<7>®^^36-^QIAGEN(QIAG 
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[0 0 2 5] 

^fi^^^Ttiy^;^ 5 K^^^>ttcN*^. c*Sffl7°7-fv- (@e^ijs=-^3®.t/4) ^fflv^r-x 

KJa!:4^T a ^ =^ O 3i A $ #L ■'f 3 V > ^ ^ V ^" - ^Mi^J-m iPS IfrM- ^ BamHI 
Rlf Spe ItIT$IJPI^*Mt/c|^. *'^MpS0MlcOBam HIS?7 Spe Vm\:^<D^^ 9~- 

9^^~-->3 >|^7t^. ^Hi E.coli JM109(^#*Stt^) T^BW 

^v^-e. -!-0'^^#:9^77'J-*T>t:v'; >50;« g/ml TY^-g-tf^^ifiHfeT/^- h 

2t!c<^TY^^^* (T> tiv'J >^50;« g/mK ImM IPTG=^-g-tf) (CTf^ML, 37t: 

;i/^-?r/N'i^VN'y;i5'- (^ffijtttM) -eS'b-iJrfwii^±l3i3v^-C7'f ;^^-±-C::^^^- 
[0 0 2 6] 

^j^L/>:7 ^ IJCilov^T. pH6.0O100mM y y r - X^h^ttzmM^^ 

^C^l^-fb^tt^). SOOniM Tris-HCl (fP7t:»ttM) ^ pH7. 7, 0. 2mM Toos(|W|C<l:^ 
0.16mM 4-T 5 y 7>^li°'; >(:^:^'ft^ttM) ;5.(Tl0U/ml P0D(^ n--vy^± 

m.'[^^n-yx(o^'^mzmntzmm(o^m.\^mwt Lxm^Ltzo 

[0 0 2 71 

^n—1i^(Dy4)V^-\iZ^^^X. 0.12 mM -If v> (^:^'ft^t±M). lOOmM mes ( 
laliU'fb^W^^f) . 0.2m loos m\r.it^m^m). lOU/ml P0D(^-7 ^-v>'^±^);^^F 
.16mM 4-T5y T^^tT'J >(mM'fb^ttM)( pH6.5)T-§<b-ii-/ciilS±trl&-feS)S*ie^ 

ii^L7t:|^twOV^T2ml TYit:Hfe (50;« g/ml T v U ImM IPTG^-a-tf) l:i-C:^* 
^n^fzo 18~24B#^(^^«<om. ^'L^:53-^irrm#:^*MLT20mM Tris-HCl (pH8. 0,1 
mM KCl, pH7.7tCg3^L-r^#M#^^fv>. jt^L^^li (12000r.p.m. . 35?-P^) ^^fofc 
o nhfifz-m^ALm"^. pH 7.7^f^T;5.0*pH6.5^frT-e^Stt?fJ^t. pH6. ST-ecO-te^^pH 
7. 7T-e<7)'|ttci£v^^^#^iif^ L Ttio 

.^v^-e. pH6.5-eoS)^-.75^'iev>;l?^<OS^#±ft«0> mmtW.X(D^'&^^nm\^fZc lOOmM 
MES. pH6.0 0.9mHC^L. ?&M0. 1ml ^^Sn L-C25t:. 15B#P^^a^^f o /Co ^JJlS^ 
Tt*. j^tSmO. lmI^200mM Tris-HCl (pH7. 7). ImM KCi;S.O'U 2%BSA0. 9mlTn0j§tC^fii L 

^pS0M3i:^^L^^o -fy:^^ KpSOMSfi. 3(*3^tfigt-aA^II*t^&i^'g-W^^ ^^^m^ 
te-tr>^-liFERM BP-8370i: LT^ft^ttTv^^o 

-7° 7 ^ 5 K /{/^^ n - K L T V > .i, -f ;W 3 -> ^ :t ^ V - -tf <7) i^SSfi^'J ^ CEQ2000DNASequen 
cing System (-^ y ^ y n -t±^) ^rffl v^T^^ Lfc ^ ^f|^<7)-»f > 

miE# 2004-3038219 
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[*i5ffe^J 2 1 
[0 0 2 8] 

±M<n J; 9 t:: L T# h fifztX^^')^ u'yyt^'y V-'^M\'^=^'k^ts±mM (E. col i) JM 
109 (pS0M3) ^> 50 ;« g/m 1 T>tfv/'; >=^^tfTY^«l (l%/^i5' Y - Y ^ Y y . 
0.5 %/^^' h-^-;^ h-^^;^ 0.5%NaC K pH7.5) 100ml -ei6B#rHlig t ^ 

t^«L7t:ft. nm^mW:LfzlL(Di:Yf^m (lit. ImM IPTG^^tf) tClOmlML/^o 
mm^k. lil$S^120r.p.m.. ZTCkZXmZQmii^^LfZo 
[0 0 2 9] 

>^T--y7"i {m.w-mwL(Dmm:) 

^«l«-7l^. 1 L tC*tLTit'L^^^^^^i^^tform#:^*m L. 50mlO20mMTris 

-HCl, 50mM EDTA, pH8. 0-e®#<7)!lji o 7t o -^O J; d t:: LT^^ jJx/^rM'f^^ll^^iSt^^t 

[0 0 3 0 J 

±iSt:i# ti/^ W^SOml LT20%O^imT > ^ - A ^^JPx. T^^rt^ o t'c 
o ^^?mt^50mM KCK 20mM Tris-HCi;?5.?72iiiM EDTAcOMIftVRt^^il^^vt^ L/lo 
[0 0 3 1 ] 

;^x-7 7'3 (DEAE- h -Y^^^^^n-^h) 

DEAE- h 3/N°-;i/ (TOSOttM) 300Inl=^?£J^L/^;^^i^^^±leOT*^S^rlS^$-^> 600m 
lOlOOmM KCl. 20mM Tris-HCl, 2mM EDTA, pHS. O-C'^"^ L /cf^, 150mM KCl , 20mM Tris-HCl 
. 2mM EDTA.pH8.0t:v#ai^1f o/Co v#tll^?-7f^, *iMJK<^l«V^®^^ HUR flftil. 150m 
M KCl, 2mM EDTA^^tf50mM'; ^^^^^ "7 r -pH7. 5tr T jt^^^f o f^o 
[0 0 3 2] 

7.7- y 7° A (-t 7 r ^^G-75 ^^l^^iiM) 

150mM mi^Xf 2mM EDTA^^tf 50mM'; ^^^^^ yVr -pH7. 5^/^" 7 r 9 ^ X L "7 
r -7 >5.G-75 ( -7 r v Tl±^) 200ml LtzU^Al^Z^ T.^- y -fZXm^ L 

*?iKl5ml^^^- V Lry;i/^ii^^fo/io #^n/ift^^m<7)OD280nm*7t: I9 O'/^ftti 

^ o 

\im'm 3 ] 
[0 0 3 3 1 

pH^Stt 

50mM MES-NaOH (pH 5.5, 6.0, 6.5) 

50mM'J ^^^^^Wv-^A/N-y 7r-(pH 6.5. 7.0, 7.5, 8.0) 
50mM Tris-HCl -y 7 r - (pH 8. 0, 8.5, 9.0) 
50mM CHES-NaOH/^" 7 7 r - (pH 9. 0, 9. 5, 10. 0) 
50mM CAPS-NaOH(pH 10.0, 10.5, 11.0) 

0^/^-7 7 T-4't^T25°C-e5B#F^^^3^aLfcf^, ^^mo?S:ffvS14?rilJ^ L/c^*, 
HI U;^-rii«9-e^o;^>:o IDl J: »9 , ^^pHlEHti, pH e.G-ll-OTr^o 

[0 0 3 4] 
MiipH 

50mM MES-NaOH (pH 5.5, 6.0, 6.5) 

50mM'; 'J >7 A/N'y -7 r-(pH 6.5, 7.0, 7.5, 8.0) 

50mM Tris-HCl /^'•;'■7r-(pH 8.0, 8.5, 9.0) 

50mM CHES-NaOH/^- yVr- (pH 9. 0, 9. 5, 10. 0) 

(7)-^/s--;/ 7 r -cf'tiTlOOmM v>', 0.2mMToos , 0. 16ffiM A-T ^ 7 T y^y^^) y^ 

t^lOU/ml ^^-^ ^'yf-^-fXWJt^'^^tzhZ.T^^ (12 tc^i-ii^) -e^ofco I12cfcl9 
, MiipH{±, 6.5#iaT-^)o;to 

miE# 2004-3038219 
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lOOmM Tris-HCl (pH7. 7)T-ei00inM-9^';V a y t ^Umx-KB^'tfz^^. d 3 t^^f j1 

50mM 'y ^B^m. (pH7.5) ^fflv^, ^umx-io^^m^mLtzm^om^^ii. 

. pH6.5. 7.0-ef±50mM MES/^~'> :7 T-, pH7. 7tr*5V^T{±Tris-HCl/^ 7 7 T - ^i^ffl L> 
^t'^Mt LT0.2mM Toos, 0.16 mM 4-T 5 7 T->^t: 'J >,iOU/ml - 

^<7)^m^ #pH-eOKmte(i. 5.9 oiM (pH6.5). 3.8 mM (pH7.0), 3.9 mM (pH7.7)-ea^o 
[0 0 3 5] 

^^mRZfik^M-^' 3 V > ^ ^ V -t'#l. 2U/ral ^pH6. ST^TS M<7)-^f";i^ v > i: 3 
7t;oMS^^To/io RfD?S<7)m^{±. 50mM MES. 60mM NaCK 0.2mM Toos. 0. 16mM 4-T 
5yT>^tf';>. 20U/ml /N°-pi-^->iS^'--lf t L/Co 5 Lt'Co |gl50 

I^Si^J 5 1 
[0 0 3 61 

m-^MR r/^^m-^ji^ =7 v > :f ^ ^- -t' ^ loomM MES (pH6. 0) T-e25t: K X ummtkU 
Ltzt^^^ Maf^«o%ffvStt{±. m^mTf}n3.6%x$>^fz<DiiZML. ^^ma. 72.8% 

[0 0 3 71 

im 1 1 :*:^^3C'^a-^f;v=f v>^4rVi5^--tfO$^p H^H^^f Hlo 
[1112 1 ^mMk^m^')V=iiy>:t^iyi^-'if(D^mpE^7r^'rmo 

ims] ^mMix^M"^' =f V > :t ^ V -tfoMSfij^^^-rHo 

[m 5 1 :^§km^^M'*f a^y-yiSr^'y V-'^'BLXfm^M^)^y > :t ^ v V-^<D 
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SEQUENCE LISTING 
<110> KIKKOMAN CORPORATION 

<120> AN ENGINEER-TYPE SARCOSINE OXIDASE, AN ENGINEER-TYPE SARCOSINE OXI 

DASE GENE AND A PROCESS FOR PRODUCING AN 

ENGINEER-TYPE SARCOSINE OXIDASE 

<130> P2348 

<160> 4 

<210> 1 

<211> 387 

<212> PRT 

<213> Artificial Sequence 
<410> 1 



Met 


Ser 


Thr 


His 


Phe 


Asp 


Val 


He 


Val 


Val 


Gly 


Ala 


Gly 


Ser 


Met 


1 








5 










10 










15 


Gly 


Met 


Ala 


Ala 


Gly 
20 


Tyr 


Tyr 


Leu 


Ala 


Lys 
25 


Gin 


Gly 


Val 


Lys 


Thr 
30 


Leu 


Leu 


Val 


Asp 


Ala 
35 


Phe 


Asp 


Pro 


Pro 


His 
40 


Thr 


Glu 


Gly 


Ser 


His 

45 


His 


Gly 


Aso 


Thr 


Arg 
50 


He 


He 


Arg 


His 


Ala 

55 


Tyr 


Gly 


Glu 


Gly 


Arg 
60 


Lys 


Tyr 


Val 


Pro 


Phe 
65 


Ala 


Leu 


Arg 


Ala 


Gin 
70 


Glu 


Leu 


Trp 


Tyr 


Glu 
75 


Leu 


Glu 


Asn 


Glu 


Thr 
80 


His 


Asn 


Lys 


He 


Phe 

85 


Thr 


Lys 


Thr 


Gly 


Val 
90 


Leu 


Val 


Phe 


Gly 


Pro 
95 


Lys 


Gly 


Glu 


Ser 


Asp 
100 


Phe 


Val 


Ala 


Glu 


Thr 
105 


Met 


Glu 


Ala 


Ala 


Ala 
110 


Glu 


His 


Ser 


Leu 


Thr 
115 


Val 


Asp 


Leu 


Leu 


Glu 
120 


Gly 


Asp 


Glu 


He 


Asn 
125 


Thr 


Arg 


Trp 


Pro 


Gly 
130 


He 


Thr 


Val 


Pro 


Glu 
135 


Asn 


Tyr 


Asn 


Ala 


He 
140 


Phe 


Glu 


Pro 


Asn 


Ser 
145 


Gly 


Val 


Leu 


Phe 


Ser 
150 


GIu 


Asn 


Cys 


He 


Arg 
155 


Ser 


Tyr 


Arg 


Glu 


Leu 
160 


Ala 


Val 


Ala 


Lys 


Gly 
165 


Ala 


Lys 


He 


Leu 


Thr 

170 


Tyr 


Thr 


Arg 


Val 


Glu 

175 


Asp 


Phe 


Glu 


Val 


Ser 
180 


Gin 


Asp 


Gin 


Val 


Lys 
185 


He 


Gin 


Thr 


Ala 


Asn 
190 


Gly 


Ser 


Tyr 


Thr 


Ala 
195 


Asp 


Lys 


Leu 


He 


Val 
200 


Ser 


Met 


Gly 


Ala 


Trp 

205 


Asn 


Ser 


Lys 


Leu 


Leu 
210 


Ser 


Lys 


Leu 


Asn 


Leu 
215 


Asp 


He 


Pro 


Leu 


Gin 
220 


Pro 


Tyr 


Arg 


Gin 


Val 
225 


Val 


Gly 


Phe 


Phe 


Asp 
230 


Ser 


Asn 


Glu 


Ala 


Lys 
235 


Tyr 


Ser 


Asn 


Asp 


Val 

240 


Gly 


Tyr 


Pro 


Ala 


Phe 

245 


Met 


Val 


Glu 


Val 


Pro 

250 


Lys 


Gly 


He 


Tyr 


Tyr 
255 


Gly 


Phe 


Pro 


Ser 


Phe 
260 


Gly 


Gly 


Cys 


Gly 


Leu 
265 


Lys 


He 


Gly 


Tyr 


His 
270 


Thr 


Tyr 


Gly 


Gin 


Gin 


He 


Asp 


Pro 


Asp 


Thr 


He 


Asn 


Arg 


Glu 


Phe 
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275 










280 








285 


Gly 


Ala 


Tyr 


Gin 


Glu 

290 


Asp 


Glu 


Ser 


Asn 


Leu 
295 


Arg Asp 


Phe 


Leu 


Glu 

300 


Lys 


Tyr 


Met 


Pro 


Glu 
305 


Ala 


Asn 


Gly 


Glu 


Leu 
310 


Lys Arg 


Gly 


Ala 


Val 
315 


Cys 


Met 


Tyr 


Thr 


Lys 
320 


Thr 


Pro 


Asp 


His 


His 

325 


Phe Val 


He 


Asp 


Thr 

330 


His 


Pro 


Glu 


His 


Ser 
335 


Asn 


Val 


Phe 


Val 


Ala 
340 


Ala Gly 


Phe 


Ser 


Gly 
345 


His 


Gly 


Phe 


Lys 


Phe 

350 


Ser 


Ser 


Val 


Val 


Gly 

355 


Glu Val 


Leu 


Ser 


Gin 

360 


Leu 


Ala 


Thr 


Thr 


Gly 
365 


Lys 


Thr 


Glu 


His 


Asp 
370 


He Ser 


He 


Phe 


Ser 
375 


He 


Asn 


Arg 


Pro 


Ala 
380 


Leu 


Lys 


Gin 


Lys 


Thr 
385 


Thr He 
387 









<210> 2 
<211> 1164 

<212> DNA 

<213> Artificial Sequence 

<410> 2 

atgagtacac attttgatgt gattgttgtt 
tactatttag caaaacaagg agtcaaaaca 
acagaaggaa gccatcacgg tgatactcgc 
gaatatgttc catttgcact aagagcacaa 
cacaataaga tttttacaaa aacaggcgtt 
ttcgttgccg aaacaatgga ggcagctgca 
ggtgatgaaa tcaatacgcg ctggcccggc 
tttgaaccaa attcaggcgt attgttcagt 
gctgtagcaa aaggagcaaa aattttaaca 
caagaccaag ttaaaatcca aacggcaaat 
agtatgggtg cttggaatag taaactactt 
ccataccgcc aagttgtagg attttttgat 
gattatccag cattcatggt agaagtacca 
ggtggctgcg gtttgaaaat agggtatcat 
attaaccgtg aatttggtgc ttatcaagag 
aaatatatgc cagaagcaaa tggcgagtta 
acaccagatg aacatttcgt gattgatact 
gctggtttct ctggacacgg ctttaaattt 
ttagcgacaa caggtaaaac agaacatgat 
ttaaaacaga aaacaacgat ttaa 1164 



ggagcaggat caatgggaat ggctgcaggg 60 
ttattggtgg atgcattcga tccgccgcat 120 
attatccgcc atgcttacgg tgaaggaaga 180 
gaattatggt atgaacttga aaatgaaaca 240 
ctagtttttg gtccgaaagg tgaatccgat 300 
gaacattcat tgatcgtgga tttacttgag 360 
ataacggttc ctgaaaacta taatgcaatt 420 
gagaattgta ttcgttcata ccgtgagctg 480 
tatactcgtg ttgaggattt tgaagtttct 540 
ggatcgtaca cagctgataa attaatcgta 600 
tctaaattaa atcttgacat cccattacag 660 
tctaatgaag caaagtacag caatgatgtg 720 
aaaggtattt attacggatt cccaagcttc 780 
acgtatggtc aacaaatcga ccctgatacg 840 
gatgaaagta atcttcgcga tttcttggaa 900 
aaacgaggcg cagcttgtat gtacacgaaa 960 
catccagaac attccaatgt tttcgtagca 1020 
tcaagtgtag tcggtgaagt gttaagtcaa 1080 
atttcaattt tctcaataaa tcgtcctgct 1140 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<410> 3 

gtaccggatc cgctagcttt ac 22 
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<211> 21 

<212> DNA 

<213> Artificial Sequence 
<410> 4 

cgacggccag agatctacta g 21 
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imm^] mm 
[dii 
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S 80 
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CO 
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12. pH Optimum 
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pH 
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[|g|3] 



100 



[III4] 



113. optimum temperature 




|4. Thermal stability 




30 35 40 45 50 55 60 65 70 
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^-v: 3/E 



[HIS] 




o ^mm (i.2u/in) 

□ P^M(1.2U/m) 
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